YnpasrneHue
TSHKenbiIMU aBapUsMu
Ha ADC ¢ BBOP

B.lr. ACMOJIOB,

H.H. TOHOMAPEB-CTEITHOW,
B.A. CUJOPEHKO
PHLL

\ ’ KYPYATOBCKAU UHCTUTYT




PA3BUTUE TAXXENOU ABAPUU HA A3C
UcxoaHble cCOObITUA

NOTEPA OXNAXOEHUA HEKOHTPOJIMPYEMbI POCT
AKTUBHOW 30HbI MOLLUHOCTW

MMPUHLNI SLEJTIOHUPOBAHHOU —IMNPEJOTBPALJEHUE ABAPUN

SALUNTBI (6 npoekme ASC 00/KHO 6bIMb
—sMHo2006pa3zue 6apbepoe doka3aHO HerpeeaebiweHue rnopo20os
6e3onacHocmu pa3pyuwieHUsi measoe)

—>MHO2006pa3ue ypoeHel
3aujumsl 6apbepos
6e3onacHocmu —HEB
— npedomepaujeHue asapuu ME
— YyMeHbWeHue rnocrsiedcmeul A
asapuu (ynpaesieHue asapueu)




PEAKTUBHOCTHbLIE ABAPUMU

ONMPEAENEHWE NOPOroB ONPENENEHWUE ONPEOENEHUE
PA3PYLUEHWS TB3NOB MEXAHWYECKUX CBOWCTB  MAKCMMAINBHO BO3MOXHbIX
BB3P OBOINOYEK TB3M10B an ﬂ}IEEEHEH"D ”gﬂEPmH
BB3P C BbICOKWUM
NPW PEAKTUBHOCTHbIX
BbIFTOPAHMEM ABAPHUAX HA A3C
Ucneiranuma

CBEXMX U BbIrOpeBLL uX
TBanoe BB3AP
Ha UMNYNBECHBIX peakTopax
rMOPA, UTP, BUI'P

BA3A JAHHBIX
no noporam

paspyweHna



Ona aBapum C norepen oxnaXxpeHusa
aKTMBHOM 30HbI peakKTopa
peanusauua

NnPpMHUMNA 3WEeNnoOHUPOBaHUA 3alMThbI
NMPOUCXOAUT 3a CUYeT:

OBOOCHOBaAHHOCTY Mep MO YMEeHbLUIeHUIO NocneacTrBumn
aBapuu, ecnm n3-3a HanoXXeHusa OTKasoB CUCTEM
Oe3onacHoCTW UK oLNBOK oneparopa ceBepx nNpuHUUNa

OBGOCHOBaAHHOCTM Mep Mo nNpeaoTBpalleHnio aBapun,
npeaycMoTpeHHbIx npoektom A3C;

€AUHNYHOIo OTKaz3a npeBbIllalTCs NPOEKTHbIe
npenernbl be3onacHOCTU (ynpaBrieHMe aBapuen).




PasButrue Ta)XXenom asapum
C norepemn oxnaxpeHua Ha A9C BBIOP
npeacrasnser cobom
nocnepoBarenbHOCTb cocrtoaHuMm AJC,
B KOTOPOM Kaxxpoe cnepyouiee
COCTOfiHMe ABnaerca 6onee TaXxenbim, T.€.
XapaKkrepu3yeTcs
6onbum paspyweHmem 6apbepos
6e3onacHocTm,
yeMm npepbigyuiee



1-u 6apbep

moruiueHass Mampuua

BAPbEPbI BE3OINACHOCTU

2-u 6apbep 3-u 6apbep 4-u 6apbep

obosiouka meana Kopryc peakmopa 3awjumHas obosioyka




NocneposarenbHOCTb COCTOSHMM
(ctapuun) passuTna asapum:

NoTtepsa adpcpekTBHOro oxnaxaeHuna A3;

NMnasneHue A3,
nepemMelleHMe pacnnaBa Ha QHMLLE Kopnyca,
obpa3oBaHue 6baccenHa pacnnasa;

Ba 3a npegenbl
pa,

aenol.




Ona Kaxxporo COCToAHUA aBapuu

MOXEeT ObITb onpeaeneHa

cBos cneumndpunyeckan uenb 6e30nNacHOCTM,

Ha AOCTUXEeHMEe KOTOPOMU AOMKHbI ObITb HanpaBrieHbl
cTpaTerus U TakTUKa ynpaBneHusi aBapusaMum:

lNMpenoTBpalleHne NoBpeXaeHNs TONMUBA;

YaoepxaHue TonsniMBa B KOprnyce peakTtopa;

MNMpepoTrBpalleHue NOBPEXAEeHUA 3alNTHON
OOOJTOUKM.




PA3BUTUE TAXENOW ABAPUU HA ASC (I ctapun)
OEMPAOALNA AKTUBHOU 3O0HblI PEAKTOPA

MEPbI

MPOLECCHI Y COBbITHUS N N ey 110 YNPABJIEHUIO
ABAPUEN

NMoTeps oxnaxpeHus 30HbI BoccTtaHoBneHune
OcyweHue u pasorpes A3, MNpepoTBpatnTH oxnaxpaeHus
AOCTUXEHUe NPOEKTHbIX ninaBJieHne « Cucrema
npeaenos 6e3onacHoOCTU aKTUBHOM 30HbI aBapuMHOro
NMapo-unpKoHMeBas peakuums, peakTopa oxnaxaeHusa A3
3cKanauusa pocta TeMmnepartypbl « OTBOA TEnna
TB3NnoB, Bbixoa Boaopoaa u MM (CoxpaHuTte yepes | koHTYp
U3 rasoBoro 3asopa LUEeJIOCTHOCTb - OTBOA Tenna
B3aunmopnencrteue Tonnmeo- | n Il 6apbeposB aepes Il koHTyp
000s104Ka, CTEKaHNEe 0OO0NOYKM, 6e30nacnocm)

ONnokKkupoBKa ceyeHus
MeTanfin4ecKum pacnsaBom
NMnaBneHue TonnMBa, BbIXOA,
MO n3 TonnuBa, cteKkaHue
pacnnaBa Ha AHuULIEe Kopnyca
peakTopa




PA3BUTUE TSHKENOU ABAPUU HA AJC (Il ctaus)
PA3PYLUEHUE KOPIMYCA PEAKTOPA

MEPBbI
MPOLECCHI U COBbITUSI HERB i B =R 110 YAPABJIEHUIO
ABAPUWEU
- O6pa3oBaHue 6acceiHa Ypepxatb * Mopnepxusatb
acnnasa Ha OHuLLe Kopnyca e
zeak'ropa ARKEIE KOPTY pacnnas B oTBOA Tenna ot
5 5 Kopnyce obnomkoB A3
« BsaumogeiicTBMe pacnnas — peakTopa BHYTPYU Kopnyca
kopryc peakTopa (CoxpaHuTL « 3aTtonneHue
« PaspyweHue kopnyca GETOHHOM WaxXThbl
LLIeNOCTHOCTb peakTopa BORON

lll 6apbepa (BHelHee
6e3onacHocTH) oxnaxaeHue)




PA3BUTUE TSXXENOU ABAPUN HA A9C (lll crapus)
PA3PYLUEHUE SALLLUTHOU OBOJIOYKH

MEPbI
MPOLECCHI U COBbITUS HERB Y B I=HNA 110 YAPABJIEHUIO
ABAPUEU
B3anmopnencreue pacnnas- npe AOTBPaTUTb Co3pnaHue ycTponcTBa
BOZa B LUAXTe riokanusauum pacnna-
(napoBo# B3pbIB?) noBpexaeHue Ba (MOBYLUKM) nop pe-

B3anmopnencreue pacnnas-
0eToOH, BbIXoa Boagopoaa, He-
KOHOEHCUPYIOLWUXCA ra3os,
aspo3sonen, NA

FopeHue n geToHauus B3pbl-
BOOMACHbIX cMecen Boaopo-
aa

NMpsiMmon HarpeB 3aLMUTHOW
000NOYKH

NMepeonpeccoBKa 3aLMUTHON
000N0OYKH

3anTHOU 0060-
JNIOUKM
(CoxpaHuTb Ue-
NOCTHOCTb

IV 6apbepa 6e30-
NMacHOCTN)

aKTOpOM
Co3pgaHue cucrtemsl
BoAopoaHoM 6esonac-
HOCTU (Qoxurartenwu,
pekoMOunHaTophbl,
WHepTM3auunsa aTMo-
cepbl 3aWUTHOMN
000J104KHN)

Copoc paBneHusa m
¢unbTpauma Bbibpoca
JononHuTenbHoe OX-
naxaeHue (CnpuHkne-

L))



NpoeKkTHbie aBapumn

Onpepensiowme PacyeTHbIN y
CoObITune Onpepenstowme akTopbl napameTpb| MHCTPYMEHT KommeHTapuit
» CkopocTb
UcTeyeHne yepes paspbiB; ucTedeHus Yepes | NertanbHbIA
PaspbIs, aHanus
]
z M'mapoanHamuka U TennoobmeH B TPAIl
S aKTUBHbIX 1 MACCUMBHbIX CUCTEM RELAP Haéop
E CA03, pacuemmnozo
] CATHARE unHcmpymenma
% Hanuune Bogbl B | KOHTYpeE U ATHLET noseonsem
@ BO3MOXHOCTb €€ NOCTYNneHus B o Piu= f(t), MMa; aoexsgmuo
) . oueHums
o Kopnyc;
'6 npoyecc
L TennooTtBopA Ko Il KOHTYpY;
o * Hanuuyue
M'mapoguHamuka FUT HeKOHAEeHCUpyem
TpybonpoBoaa npu oro rasa

octaHoBneHHbIx M'UH (EL)




NMpn pa3padboTke TexHNYeCKUX TpedboBaHUN

K cuctemam 6e30MnacHoOCTMU

Mo yrnpaBJfieHUI 3anpoeKTHbIMU aBapusaMun
npearnaraeTca UCNosib30BaTb PpaBHOB3BELUEHHbIU
noagxon, OCHOBAHHbIU HA:

UCKITIOYE€HUM N3 PaCCMOTPEHUA UCXOOHbIX
COObLITUN, BEPOATHOCTb KOTOPbIX 3aBeAOMO
MeHbLue 107;

peanncTnyeckon oLeHKe Kn4yeBbiX NapaMeTpoB

npoueccoB, NOJIy4YeHHbIX C UCNOSfIb3OBaHMEM
CKBO3HOro MmogenupoBaHusi Npu NOMOLLMU
AeTanbHbIX pacyeTHbIX KOAOB “yryyJlleHHON
OLUEeHKN”.




3anpoeKTHbie aBapum
1-a cha3za — nnaBneHune A3

Ackanauusa pocta Temnepartypbl A3,
HapyLeHune LeNIoCTHOCTU 060M04KM TBINa,

ob6pa3oBaHue pacnnaBa B npegenax A3

B3anmopencTeme Tonnuso-
000n0uKa;

[naBneHune 000N0YKMY;
M'waponus BoAabl;

BrokupoBKa NpoXoA4HOro
ceyeHuUs MeTannu4yeckum
pacnnaBomM;

[MnaBneHue Tonnuea;

Buixop NA 3 razosoro
3a3opa 1 TonnunBa;

B3aumogencTeue pacnnasa
C KOHCTPYKLMOHHbLIMM
MaTepvanamu;

O6pyLieHne onopHoOU
AUCTAHLUUOHMUPYIOLLIEN
pewweTKu, 6noKa 3aWnUTHbIX
TpyO U BbIFOPOAKMU;

Bbixop pacnnaBsa

3a npegenbi A3.

hun3-xum. peakuuu;
H2 =f(t), kr;

P = f(t), MMa;
[lMHaMuka ypoBHSA U

MacCCbl OCTaBLLUerocs
TennoHocurens,

Bbixoa M1 v nx nepeHoc
Mo KOHTYPY;
MpacnnaBa=f(T), Kr,
Komno3unuusa pacnnasa.
TennoBble noTepu ot A3;

CKopOCTb CTeKaHus
pacnnaBa;
TennooTtaava npu
CTEKaHWU;
PapunanbHoe

nepemelLeHme
MaTepuanos.

dHanin3

RATEG/CBEY
A

CATHARE-
ICARE

RELAP-SCDAP

BbicTpas
OLleHKa

MARCH-BBOP
MELCOR

ESCADRE-
BBOP

MAAP-BBOP

CoObiTHE Onpenessiromue pakTopbl e L CETL KomMmenTapuii
nmapaMeTrpbl HHCTPYMEHT
OkucneHune 060no0Yku TBaNa . OleHKA HA YPOBHeE
n matepmanos BKY; Tas=f(1), °C; MHPOBBIX
BnusiHme matepnanos KoacdhdbunumeHTbl CTAHIAPTOB.
A - CKOPOCTM NPOTEKaHUSA -
CTepPXHen perynupoBaHus; p p OeTanbHbI S

° nepemelyeHue
pacnnaBa Ha
AHWLe
kopnyca;

e Bbixopa M0,
OLIeHKa
OCTaTOYHOro
3HeproBbligene
HUS;

e CTeneHb
OKUCINEHuS;

* OLEHKa
paguanbHoro
nepemeLLeHus.




NMPOrPAMMA CORA - BBOP

LIENb YNPABJNIEHUA ABAPUEM
Mpedomepamume pa3pyweHue aKkmueHoU 30HbI Mpu
rnomepe oxnaxoeHus

LLEJIb NPOrPAMMbBI
lposepka 803MOXXHOCMU UCMOJIb308aHUs1 6a3bl OaHHbIX
CORA PWR u BWR 0ns eepuchukayuu peakmopHbIx
kodoe Onsi BBOP

KJTIOMEBbLIE NMPOLIECCHI

socyweHue u nepezpes A3

*@bICOKOMeEMIepamypHoOe oKucsieHue o60s104eK mean
*@3aumodelicmeaue mornsueo - 060s104Ka

*6bIX00 80dopo0da

*rislassieHUe u cmekaHue mamepuasoe A3

» o6pa3oeaHue 6510Kkad




CTPYKTYPA UCCINIEQOBAHUM

IJKCNMEPUMEHTAINBHBIE
PABOTHI

- uzzomoenenue 2-x TBC

8 Poccuu

- pazpabomua U uzzomoeneHue
cucmeMsi UiMepeHul 8

Poccuu u NepmaHuu

- npoeedeque 2-x IKCNEPUMEHMOoa
Ha ycmavoerke CORA (FepmaHus)
- npoeedeHue NOCNENYCKOBLIX
uccnedosaHull 8 Poccuu

- nodzomoska H6a3kbl daHHbIX

CORA - BB3P (Fepmanus, Poccus)

HTEMPUPOBAHH
BAHK OAHHBIX

BB3F, PWR,

TEOPETUMECKHWE
PAEOThI

- npogedenue pabom no
memdyHapodHoi cmandapmHod
npo6neme (ISP-36) nod szudoii
OECD (11 cmpaH, 5 kodos)

- pazpabomka omevyecmeeHHol
npoyedypbl OUEHKU Kavyecmea
Kodoa:

- @Hanu3 HeonpedeneWHocmedl

I-'.-I — |I ir

NONE30CBATENN BA3E] JAHHBDI
PASPABOTHMIKH PACHETHOMO MHCTPYMEHTA



3anpoeKTHbIe aBapum
2-9 (ha3a — 6accenH pacnsiaBa Ha AHULLE Koprnyca

Onpeneasironiue

PacueTHbIit

+ sKkcmepTHas
OILICHKA

CoObiTHE Omnpeaensiromme pakTopbl napaMeTpbI HHCTPYMEHT KommenTapuii
OeTanbHbin
aHanum3

-3 . CONV-2D HauGoJiee mpoaBuHyTast
§ B3aMMoneMCTBMe CATHARE- OIlCHKa C MOMOIIIBIO KOAA
S pacnnaB-Boga ICARE CONV—2D.
o BHYTPM KOpnyca; Komnosuuus
=
O 5 pacnnasa; RELAP-SCDAP Yposeunr neonpe-
= QS g CTpaT!I(*)VIKaLWIﬂ DINCOR JIeJIEHHOCTH JIasKe TPH
% E 2 OacceinHa pacniaBa, CkopocTb U OLlCHKe J1eTaJIbHbIMH
S £ § CTaAUNHOCTb KOIaMH 10CTATOYHO
o £ = Tennornapasnuka NOCTYNneHus BbicTpas BBICOK.
2% bacceitHa pacnnasa; pacnnaBsa Ha AHULLE; oLeHKa Mpo6nembi:
¥ 2 = o
E E % B3aVIMO,D,eVICTBVI.e Mpacnna3a=f(T), Kr; HHTerpanbubie Het nHCcTpyMeHTA:
m =g pacnnae-Kopnyc; KOJbI . anayvera
BEE |. Tepmomexanuca Nu=HRa); MARCH-BBIP | pacnpepenenis
C <
= g = noBeJeHUs Kopnyca, Qsa kopnyc=F(T), KBT/MZ; MELCOR 00bemMHOro _
g TUN N KpUTEPUN ero MAAP-BBOP TennoBblaeneHus,;
= paspyLLeHns:; Pi = f(t), MMa.
) ’ ESCADRE- |°* QAnf OueHKu
= [MoBTOpHAaA KPUTUYHOCTb. BBOP BO3MOKHOCTH

m

NapoBOro B3pbIBa.




LEJIb YIIPABJIEHUA ABAPUEMN:
NMNMPEAOOTBPATUTDL BbIXO4 PACIJIABA
AKTUBHOM 30HbI U3 KOPINMYCA PEAKTOPA

LLEJIb NMPOEKTA PACIJIAB

Pa3zpabomka komMmnsiekca Mep o
ydepiKaHUro pacrnsaea e Kopryce
peakmopa

YEBbIE NMPOLIECCHI

O6pa3oeaHue bacceliHa
pacniaea akmueHoll 30HbI 8 Koprnyce
peakmopa.

Tennnosoe u husuKo-xumMu4eckKoe
e3aumodelicmeue pacrsasa co
CmeHKaMu Kopryca.



PACIMNJIAB-AW-200-4: B CJIMTKA




CBOUCTBA KOPUYMA, USMEPEHHBLIE B
PAMKAX NMPOEKTA PACIJAB

CBouctBo

KomMno3uuusa kopmyma u guanasoH
TeMnepartyp

C-22

C-32

C-50

C-100

TemnepaTtypa nmkBmayc

2680 K

2680 K

2760 K

2840 K

AnNeKTponpoBOAHOCTb

no 2890 K

no 2840 K

no 3070 K

Ba3kocTb

Ao 2970 K

no 3070 K

TennonpoBOAHOCTb

no 3150 K

no 3150 K

NMoBepXHOCTHOE HaTAXeHUue

no 2820 K

Ao 2970 K

Ao 2970 K

MnotHoCTL

no 2820 K

Ao 2970 K

no 3370 K




9KCNEPUMEHTDI PACIJIAB-AW-200

AW-1 AW-2 AW-3 AW-4
Komnosuuus 82%UO02+5%2Zr0,+13%Zr 82%U0O2+5%Zr0,+13%Zr 76%U02+21%ZrO 77%U02+14%2Zr02+9%Zr
Kopuyma 0,3%C 0,3%C 1,2%FeO0; 1,8%Laz0;
3arpyska 198 kr 198 kr 195 kr 200 kr
TennoBou NoToK 130 kBT1/™* 280 kB1/Mm? 90 kBT1/m? 180 kBT/M?
Bpems BbiAepkku 2430MuH 1410MuH 1450MuH 44yaca

Ha cTaunoHape



PACIMJIAB-AW-200-4: CPABHEHUE USMEPEHHOMW
TEMNEPATYPbl KOPUYMA C PACYETHOM

2400- AAAAAAAL AAA
A

2000- ' \
o1 F \
@ 1600- £ \\
S N
S g \
S 1200 <
“,é _ s T pacnnasa (3Kcr.) \\
2 800+ — T pacnnasa (pacu.)

400

2 4 6 8 10 12 14

Bpewms, yac



CEAObMAA CEPUA COJIEBbLIX
9KCNEPUMEHTOB

CpaeHeHue uamepeHHoOU mosiWUHbl KOPKU C pac4Yemom

0.03
N 3Ken.
—  Mogens 2
=
= 0.02-
A
4 -
: &
T
EI 0.01 - A 4
IE A
0.00—aL —

100000 200000 300000 400000 50000C
Bpemsa, c



BO3MOXHOE COCTOAHUE BACCEMHA
PACIMJIABA B HXKHEN YACTMU KOPINYCA
BBIOP-1000 NEPEA PA3PYLWIEHUEM

Memannuveckul cnou q fi qm

Kap6uds: u%u nn:cl.rﬂﬁ: Ha ocHoge 9,< Gep

r, 0, C,

Q= Yep

q, kBmin

Bo3MOXHble MeXaHN3MbI pa3pyLueHnst Kopnyca:
1. JloKanbHbIN pa3pbiB B MECTE MaKCUMarbHOro TENSOBOro NoToKa 13-3a rnosizy4yecTu.
2. OTpbIB HWXKHEN YacTu Kopryca («MMNbOTUHHBIN 3dPEKT»).



BbiBOAbI

B pamkKkax uccnegoBaHmu no nporpamme «PacnnaB»
BriepBble B MUPOBOM MNMpaKTUKe:

— lNMony4yeHa 6a3a gaHHbIX Mo Tennogmn3n4yecKMMm CBOUCTBaMm
pa3fYHbIX KOMMNO3ULMWA pacnsiaBa akTUBHOU 30HbI peakTopa
(U-Zr-O) npu Temnepatypax go 3100 K.

— Co3paHa BepupukaumoHHasa 6a3a gaHHbIX, OnUcbIBaroLasn
KIlrouYeBble napamMeTpbl NoBeAEeHUA TennoBblgensaoLwero
GacceunHa pacnnasa.

— Pa3spaboTtaHbl 1 BepucpmumpoBaHbl MaTeMaTudeckmne moaenm,
no3BonsoLwmne o60CHOBbLIBaThL Npoueanypbl yrnpaBreHns
TshKkenoun asapuen Ha ADC n HeobxoauMbIe CUCTEMDI
Ge3onacHocCTMW.



3anpoeKTHbIe aBapum
3-1 (pa3a — 3awnMTHAA 060NoYKa

OnpeTeasTIome PacueTHbli
CoObiTHE Onpeaensironue PakTopbl pea - HHCTPYMEH KommenTapmuii
napamMerpbl IT)y P
B3aumopelicTBue pacnnae-6eToH [« CkopocTb Onenka
(6es HOByl.IeKVI); 3po3umn 6eToHa; HAa YPOBHE MHPOBBIX
= Sgigm:felﬂmgge LI|JoKaVc|:_nna|3 - M2, 20pos, ras = f(T), CTaHAapTOB
i T p 6" noey ’ Kr; VAPEX IIpo6aembi:
c (uﬂmuﬁg HTeI1]10I1p0BO,E|,HOCTb KonueHTpauus SIELLE y
5 ©CTECTBEHHas KOHBEKLMS); ' | BoAopopanCOno | CORCON | BOSMOKHOCTEH
g Lms);
s £ . NoMeLleHUAM naposoro
g NononHutenbHbIN Bbixoa MMM, RalllThoN B3pbIBa
= - O
e HeKOHneHg?lpyeMblx rasos, oGaNouKM: CONTAIN (MexaHu3Mma,
£ 32¢g53 aspo3oneu;
ag % & Y MapameTpb! NPMBOAALLEro K
=S58 B3aumopencteue pacnnas - TpUrrepy);
HE BOna COCTOSIHMSA L ¥
2 %é E (napOBoﬁ B3pb|B?); HOByI.IJKVI BbICOKaFI
= ¢ e E (Bop‘opo‘qu"}] B3pb|B?); NPUMEHEeHUMN, KVYIIOJI HeonpeaeneH-
g3 % = KoHpeHcaums napa u Psau.c6.~ f(T), MMNa; HOCTH Npu
£=§ ocaxaeHue [N]] Ha KOHCTPYKLMAX TennoBble PROBL OL|eHKe;
S g 3aWMTHON 060M0YKY; Harpysku Ha OuHamuyeckme
g MoBTOpHas KPUTUYHOCTD; aNeMeHTbI pacueThbl
z O6pyLueHne KOHCTPYKLMHA KOHCTPYKLWA 3ET.COM | TePMOMeXaHuKu
5 3alMTHOW 00ONOYKY; 3aWMTHON OTKNMKa
2 OkucneHmne KOHCTPYKLNM 060n04KM 3alWNTHOIA
3alMUTHON 0OONOYKM; 060MoYKM
HerepmeTnyHOCTL
3aLWMUTHON 000NOYKM




Lenb ynpaeneHusi agapueu

Ha amare ebixo0a pacrisiaéa akmueHoOU 30Hbl
3a npeodesibl Kopryca peakmopa

8 nNomMeuwleHus1 3aulumHou ob60Js104KU

Moxem 6bImb c¢hopMyniupoeaHa
criedyroujum obpasom:

O6ecneuntb nokanusaumio
pacnfaBa MmaTepuarnoB aKTUBHOM 30HbI
peakTopa B criyyae TAXesiom aBapum C
pa3pyLeHueM Koprnyca peakrtopa B npegenax




TpeboBaHuA K OCHOBHbIM (hYHKLUMAM,
8bINOJIHEHUEe Komopbix QO/HKHO rnpusecmu

K pabomocnocobHocmu

ycmpolucmea siokanu3sayuu pacnsaea — YJIP

ObGecneyeHne 4OCTAaTOYHOro o6 Lema Ana npmema
N pa3MeLUeHUs XUAOKUX U TBepAbIX KOMNOHEHTOB
MaTepuanoB aKTUBHOMU 30HbI U

KOHCTPYKLUMOHHbIX MaTepnuanoB peakTopa;

OGecne4vyeHue rapaHTMPOBAHHOIO OXNaXaeHus
pacnnaBa, u npegoTBpaLleHne ero Bbixoaa 3a
YCTAHOBJI€HHbIE rPaHunL bl 30HbI JIOKanNM3auuu;

ObecneyeHne NOAKPUTUYHOCTU pacnnaBa rnpu ero
AnUTenbHOM NpedbiBaHMU B 30He NToKanusauum u
KOHTPONA 3a NOAKPUTUYHOCTbIO;

O6becnevyeHne muHuMun3auum Bbixoaa Pl s
NPOCTPAHCTBO 3aWUTHON OOOSIOYKH;




TpeboBaHuA K OCHOBHbIM (QYHKLUMAM,
8bINoJIHeHUe KOmopbIxX OOJDKHO rnpusecmu
K pabomocnocobHocmu

ycmpoticmea siokanusayuu pacnnasa — YJIP
NPOAOIMKEHNE

ObGecneyeHMe MMHNMU3aALMM NepeMeLLeHUs
AHULIA Kopnyca peaKkTopa nNpu ero oTpbiBe Unu
nnacrtn4yeckom gechopMupoBaHuu;

O6ecneyeHne nogavm Boabl B 0E€TOHHYHO LUAXTY ONA
oXxJlaXaeHUs BHeLWHen NOBEepPXHOCTU Kopnyca
YyCTPOUCTBA JNIoKanusauum u oteBoga napa us3
OeTOHHOM LUAXThbI;

OGecne4vyeHue HenpeBbIWEeHNUA MaKCUMarnbHbIX
HanpsXXeHU B KOHCTPYKLUMAX, PacrnosioKeHHbIX B
nomMmeLweHnAxX 6eTOHHOM WaXTbl, NPU TEeNMOBbIX
BO34EMNCTBUAX U BO3MOXHbIX JIOKarbHbIX
AWHaAMMYEeCKUX npoueccax

(napoBble B3pbIBbI, rTMAPOYAapbI).



OcHoBHbIe chuamueckue npoueccsl,
coripoeo)xodaroujue nocmynsieHue pacrnsaea us
Kopniyca peakmopa 8 YJIP u npoucxodsiwjue npu
dsiumesibHOM Haxoxx0eHuu pacrisiaea 6 YJIP:

NMepemelueHue pacnnaBsa U3 Kkopnyca peakropa B YJIP;

B3aumogencreue pacnnaBa c XXepTBeHHbIMU MaTepuanamMmu B
JIP (u3ameHeHMe NNOTHOCTU KOMMO3ULIUKU, TeMNepaTypa
nraBneHusA 3a cyeT B3aUMOOEUCTBUSA);

ensionepenaYva ot pacrJjiaBa K oxnaxaaemMbimMm
NMNOBEPXHOCTAM 3a CHeT eCTeCTBEHHOU KOHBEeKLMHn
ennoBbIAenALWen XXUOKOCTHU;

ennootBoA (oxnaxaeHue) kopnyca YJIP 3a cuet
2CTECTBEHHOMN KOHBEKL MU oXIlaXaaroleun XXuakoctu (Boabl);

ennooTBo (oxnaxaeHue) BepxXHen NOBEPXHOCTU pacnnaBa
a cyeT U3Ny4YeHUA N 3a cCYET KUNeHUs BoAabl nocrne ee
noaayn Ha BepXHIOK MOBEPXHOCTL pacniasa.

O OO OO




KPUTUMECKMUE BONPOCHI,

Komopbie OOJIKHbI 6bIMmb peuweHbl
e xode HAOKP no YJIP:

BHyTpUKOpnycHasi ctagusa aBapum
(yTouHeHuMe cueHapueB u onpenernieHUe NCXOAHbIX AaHHbIX)

[lapameTtpbl B PY Oo paspylieHuns gHuULLLA Kopriyca peakropa;
XapakTtep paspywieHus aHuwa PY;

KonunyecTtBo, COCTaB N CKOPOCTb NOCTYNNEeHUAa pacnnasa
AKTUBHOM 30HbI N KOHCTPYKLUMOHHBLIX MmaTtepuanos B YJIP

(ucxoaHble AaHHbLIE).

3anonHeHue YJIP

Bbi6Op XepTBEeHHOro MaTepuana u ero B3aumoaemncreue
C KOPpUyMOM;
OnpepneneHne TennounanYecknx CBOMCTB CMeCH;

UccnepnoBaHue ctpatudukaumm u KoHdurypawuum cnoes,
obocHOBaHUe MHBepcumn (ecnu HeobxoanuMoO);

AHanus TennoobmeHa Usny4yeHueMm;
YaapHble Harpy3ku, rugpoyaapbil.




KPUTUYECKME BOINPOCHI,

Komopbie O0J/IKHbI 6bIMmb peuwleHbl
8 xode HUOKP no YJIP: npogonxeHne




YJIP - mepsbl no 060CHOBaAHMIO geKnapupyeMmMsbiX
cyHkKUuMM 6e3onacHoOCTH

®yHKUMA flBnexus Kputnyeckue Bonpochol Mepbi/O6ocHOBaHUe
KonMyecTBo 1 CKopocTh PacyeTHble nporpammbl no
NOCTYNNEHUs PAcNNaBa onpeaeneHuto KonmM4yecTsa u
aKTVIgH o1 30HbI 1 CKOPOCTU NOCTYNJIEHNA
PacnpocTpaHeHue KOHCTPYKLMOHHBIX pacnnasa B Y/IP;
acnnasa no
Mpuem P . Marepuarnos PacueTHasi nporpamma no
n pasmewenne | KPynHOAYEMCTOMN B YJIP; 3anonHeHuio YJIP kopuymom
XUAKUX N TBEPAbIX | CTPYKTYype TeyeHue DACNNaRE U TeNNOBOMY
KOMMOHEHTOB XXepPTBEHHOrO 1 ero Bsaamon elCTBIE C B3aUMOAENCTBUIO pacnnaBa
aKTUBHOW 30HbI M | MaTepuana, ero . C XXepTBEHHbIM MaTepuanom;
” KepTBEHHbIM MaTepuanom;
KOHCTPYKUMOHHBIX | g3aymopeiicTBYe -
Marephanos C XepTBEHHbIM Bo3MoXHOe 3amMep3aHue M;eoﬂﬁ?me”"om
acnnasa; P ’
martepuanom p ;
KoHCTPYKUMNOHHBIE
gg:?ﬂg::g;pynﬂblx aneMeHTbl (onopa Kopnyca,
AnameTp BOPOHKM)
Tennonepegava K PacuyeTHble nporpamMmbl
oXnaxpaemou rpaHuue; nivnu Koppensauumn no
Mepepaya Tenna | Mpouecch! UL L RO
og K%puyma K eCTeCTBEHHOW lacenpiaalichais erarhiaplEl bl i EL L
y oxnaxpaaemon BoAbl 1 ee
oxnaxpatolueun LIMPKYynaLmu KUNeHne Ha BHELHeW O60CHOBaHWE OXNaXaeHus B
BOAe pacnnasa B YJIP

MOBEPXHOCTH
ctanbHoro kopnyca YJIP

cekumm YIP, B TOM yucne,
naccuBHas nogaya BoAabl,
OTBOA Napa u T.4.




YJIP - mepsbl no 060CHOBaAHMIO geKnapupyeMmMsbixX
pyHKLUM 6e30NaCHOCTM (npogonxeHne)

®yHKUMA flBnexuns Kputnyeckne Bonpochl Mepbi/O6ocHOBaHMe
Ob6ecneyeHune Harpes, PacyeTHble nporpaMmbI no
MUHUMU3ALMN nedopmaLum u HaBneHue B PY; onpeaeneHnIo napameTpoB B
nepeMeLLeHns QHUWA paspyLueHme PY;

Kopnyca peaktopa ¢
KOPMYMOM Npu ero

AHULLA Kopnyca
peakTopa ¢ y4eToMm

Macca u coctaBs
KOpUyMa;

PacyeTHble nporpaMmbI no
paspyLeHuto gHULLA

OTPbIBE UNK cocTosHuA PY u XapakTep paspyLueHus .
NnacTM4yecKom Kopuyma [HVLA Kopnyca B B PR R
AedopmMpoBaHUu CBOWCTBa MaTepManos
SallinTa HecyLIAX Tennonepenaya
CTPOUTENBHBIX Harpes, e euv?enﬂ' TennoBas 3awuTa HecyLMx
KOHCTPYKLUMN OT paspylueHue y 2 KOHCTPYKLMHI;
paspyLlueHus 3a cyet CTPOMUTENbHbIX OTKIMK CTOOUTENLHbIX
TIy4NCTOro KOHCTPYKLIMIA KOH CprKl-l.[;ﬁ PacyeTHoe 060CcHOBaHMe
TennoobmeHa
CocTtaB 1 CKOpOCTb P
acyeTHble NporpamMmMbl No
Paspywenue nocTynneHns kopuyma B on e.qenel-lmcl)) KOIJ)WI‘-IGCTBa "
oxnaxaaembIx YNP; P
MpepoTBpaLLeHne cteHok YJIP ot ckopocTi nocTynneHns

BbIX0A4a pacnasa
3a YCTaHOBMEHHbIe

NPOEKTOM rpaHULbl ero

JNoKanusauuu

YAAPHbIX Harpy3ok,
paspylieHue
Heoxnaxaaemomn
4aCTN KOHCTPYKLIUM
YNP BcnepctBue
U3nyyveHus

MpoxoAHble cevyeHus B
XepTBeHHOM MaTepuane,

MakcumanbHo
AonycTumoe Bpemsa gns
nopayv BoAbl Ha
NMOBEPXHOCTM pacnnaBa

pacnnaga B YJIP;

PacyeTHaa nporpamma no
3anonHeHuio YJIP kopuymom
U TennIoBOMy
B3aMMOAEUCTBUIO pacnnaBa
C XXePTBEHHbIM MaTepuanom




YJIP - mepbl no 060CHOBaHMIO AEeKNnapMpyeMmMsbiX
byHKUMMN 6e30NaCHOCTM (npogonxeHue)

Kputnyeckue
PyHKUMA flBnexus BONPOCh| Mepbi/O6ocHOBaHMe

CocTtaB u
Macca pacnnasa
aKTUBHOM 30HbI PacyeTHble nporpaMmsI no

. B YNP; onpeneneHuto KonuyecTea

OAKPUTUYHOCTb N CKOPOCTU NOCTYNNEHUA
. | HeynpaBnsiembie spepHble P y
kopuyma B 6€TOHHOM pegklfuu B KOpHYM f P Bbi6op cocTaBa pacnnasa B YJIP;
waxrte XEepPTBEHHOro

maTtepuana; Mporpamma

Bpems nogaum
BOAbI

pacyeTa KpUTUYHOCTH

Mopaya BoAabl B
OeTOHHYI0 WaxTy
(Ha noBepxHOCTb

pacnnasa)
“ oTBOA Napa
U3 6ETOHHOM LaXThl

KvuneHue Ha noBepxHOCTH.

opeHune, nepexon ropeHns

B AETOHALMIO B CNyyae
OTCYTCTBMSI UHBEPCUM
CINOEeB pacnnasa npu
reHepauuv Bogopoaa B
pe3ynbTare
B3aMMoaencTBuA
mMeTann - Boga

ObecneyeHue
MHBEpPCUN
CIoeB pacnnasa;

Bbi6op
XXEepPTBEHHOro
maTtepuana;

PacyeTtHasa nporpamma no
3anonHeHuo YIIP kopmymom
U TeNNoBOMY
B3aMMOAEUCTBUIO

pacnnaBa C XXepTBeHHbIM
mMaTepuanom;




YJIP - mepbl no 060CHOBaAHMIO geKnapupyeMmMsbiX
pyHKLUM 6e30NMaCHOCTM (npogonxeHne)

®yHKUMA flBnexus Kputnyeckne Bonpocol Mepbi/O60ocHOBaHMe
e PacyeTHasa nporpamma no
MpenoTBpaLieHue 3anonHeHuto YJIP kopuymom
3HAYMTENLHOrO Bbixon CHUKeHUe W TennoBomy
BbIX0Aa NPOAYKTOB Aenenus Temneparypb| B3aMMOAEUCTBUIO pacnnaBa
pPaAnMoaKTUBHbIX U3 Xugkom asbl. pacnnaBa; c *ePTBeHHb_IM
BelecTB B OcaxpeHue Marepuarnom;
NPOCTPAHCTBO NPOAYKTOB AeneHus Mopaya BoAbI Ha JKCnepuMeHTanbHble
3aLWKUTHOMN B CNOSIX BOAb! NoBEPXHOCTbL pacnnaea uccnegoBaHus Bbixoaa MNMA;
oBonokw PacueTHble nporpaMmmbI no
ocaxpeHuto NA

CHuXeHue

MaKcuMManbHbIX
HanpsXXeHUN B
KOHCTPYKLMSIX,
pacnonoXxeHHbIX B
noapeakTOPHOM
nomMeLeHun
0eTOHHOM WaXThI
NPU BO3MOXHbIX
NoKanbHbIX
NapoBbIX B3pbiBax
U rugpoyaapax oo
npuemnemoro
YPOBHSA

Tepmuyeckue
HanpsxeHus.
Pa3pyLwieHne 6eTOHHbIX
KOHCTPYKLUAN.
Mmapoyaapbl.
MapoBble B3pbIBbI

Bpemsa nogauu Boabl Ha
MOBEPXHOCTL pacnnasa;

3awuTa cTanbHoro
Kopnyca OT yaapHbIX
BO30EeWUCTBUM;

HenonyweHune napoBbIX
B3pbIBOB M/unu
MUHUMMU3ALUA UX
nocneacTeumn

PacuyeTtHas nporpamma no
3anonHeHuto YJIP kopuymom
U TennoBomy
B3aMMOAENCTBUIO pacnnaBa
C XXePTBEHHbIM
MaTepuanom;

KoHcTpykuus YI1P;

JKCnepuMeHTanbHble
uccneaoBaHmMA
BO3MOXHOCTM NapoBbIX
B3pPbIBOB




YJIP - mepbl no 060CHOBaAHMIO geKnapupyeMmMsbixX
pyHKLMM 6e30NaCHOCTM (npogomkeHue)

®yHKUMA flBneHus Kputnueckue sonpochbl Mepbi/O6ocHOBaHKe

ObecneyeHune BbINOMHEHUA

tyHKumm YIIP 6e3 BMelwaTenscTBa « Ob6ocHoBaHUe

oneparopa Unu ¢ MMHUManbHbIM paboTocnocooHOCTH

ynpaBnaowmm Bo3aencTBMEM CO 6e3 B3aumopeicTBus | - Bece komnnekc pador
CTOPOHbI ONEPaTUBHOrO onepartopa

nepcoHana




PE3YJIbTATbI PABOThHI

BA3bI JAHHBIX

PACYETHbLIM MHCTPYMEHT
- gepughukayus u adanmayus umMelole2ocs
pa3zpabomka HOBO20 U @20 sepughukayus




NMpoexkT CKAT




NMpoekt KUT




Paspaborka nporpamm m oueHKa
MCTOYHMKOB Bogopoaa

Lienb paboTbl:
» Pazapabomka koOa yny4uleHHOU OUeHKU OJis1 aHanu3a
8HymMpuUKopnycHol cmaduu pa3eumusi msixesnbix agapuu Ha A3C ¢
BB3OP (npoekm 428)
* [IposedeHue noddepxusarouLux U cpagHUMeslIbHbIX pac4yemoea o
3apy6exHbIM nNpo2pamMmmMmam

CopepxaHue paboThl - pa3paboTka 06 bLeaAnHEeHHOro Koaa
» Tennorngpasnuka - PATEI (BHUNOO)
» PaHHsA4 cTagmda aBapum - paspylueHue A3 1 reHepauust Bogopogaa -
CBEYA (MBPAJ3)
* [lo3pHaga ctagma aBapum - obpasoBaHue pacnnasa B A3 1 Ha gHuule
koprniyca - QIUHKOP (®3W)
» PaspylueHue gHullia kopnyca peakrtopa




